Vocal communication between zebra finches, Taeniopygia guttata, involves a variety of calls, as well as song. One of these, the long call, is exchanged between individuals in specific social contexts. Male long calls differ from the simpler unlearned long calls of females in one or more learned acoustic features: short, stable duration, elevated fundamental frequency and presence of fast frequency modulations. When species-specific long-call signals produced by male and female conspecifics were played back to adult male and female zebra finch subjects, the birds responded by calling. Males consistently responded much more to female long calls than to male long calls. Females also responded more to female long calls, but the effect was weaker. The responses of females had a correlation with stimulus duration that accounted for most of the higher response to female long calls. Males, like females, responded more to longer long calls, but also showed a step-like increment in responses to all female stimuli. Male birds effectively classified the stimuli by gender; females showed much weaker gender discrimination. The contributions of specific acoustic features to these discriminations were then explored by testing the birds with synthetic versions of natural calls and simplified sounds based on mathematical functions in which acoustic parameters could be independently specified. Male birds showed response functions with changes at particular values of fundamental frequency, stimulus duration and initial modulation frequency, suggestive of category boundaries within these parameters. Female response functions showed changes only for duration. When these response functions were used to predict responses to natural stimuli with given parameter values, the observed response patterns for natural stimuli in the two sexes were reproduced. The decisive gender categorization shown by males thus emerges from categorical evaluation of multiple stimulus parameters.
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Songbirds use a variety of vocalizations for communication with conspecifics. Among these, the learned songs of male birds have been the subject of productive investigation at both behavioural and neural levels (Nottebohm et al. 1976; Konishi 1985; Nottebohm 1991; Catchpole & Slater 1995; Kroodsma & Miller 1996) . The calls used by songbirds have received less scientific attention, although they are produced by both sexes and may serve a wider range of communicative functions in songbird social interactions (Chaiken 1990; Catchpole & Slater 1995; Zann 1996) . The present study focuses on one vocalization, the 'long call', which is produced in similar behavioural contexts by male and female zebra finches, Taeniopygia guttata, but which differs in acoustic structure between the sexes (Zann 1984 (Zann , 1996 Simpson & Vicario 1990 ). The female long call consists of a harmonic series with a fundamental frequency of 500-600 Hz. The frequency is relatively unmodulated and the duration can vary from call to call within each individual from 100 to 500 ms (Zann 1984; Simpson & Vicario 1990) . The male long call also has a harmonic structure, but the long call of each individual male is stereotyped and contains at least one of the following acoustic features: (1) a short duration, typically 120-250 ms, that is nearly constant for each individual; (2) a fast frequency modulation (FFM), typically a downsweep; (3) an elevated fundamental frequency (FF), typically 650-1000 Hz, during part or all of the call.
Variants of the distinguishing features of the male long call are learned by each young male finch through a process of vocal imitation from an adult tutor in a manner similar to that described for song. As a result, the calls of different males are acoustically distinct (Zann 1985 (Zann , 1990 Simpson & Vicario 1990 , 1991a . The simpler acoustic structure of the female long call is thought not to
